In continuation of the work reported in N. A. C. A. Technical The coefficient of each modulus at 0°C , the ratio of the coefficient at +25°to that at -25°C , the composition and the heat treatment or cold work are given for each sample.
The coefficient of each modulus at 0°C , the ratio of the coefficient at +25°to that at -25°C , the composition and the heat treatment or cold work are given for each sample.
The temperature coefficient of Poisson's ratio and the significance of the differences in the two coefficients for a given material are discussed. This investigation was undertaken: (a) To measure, in the temperature range -50°t o +50°C, the temperature coefficients of both the modulus of rigidity and Young's modulus of elasticity of various metals and alloys of possible use for diaphragms and springs, including materials having small (or anomalous) temperature coefficients. (b) To determine the effect on the temperature coefficients of annealing, cold working, or tempering the materials.
CONTENTS
Brombacher and Melton used a torsion pendulum to determine the temperature coefficient of the modulus of rigidity and the effect of stress and heat treatment on both the modulus and the temperature coefficient. This method has serious disadvantages. In selecting a more suitable experimental method consideration was given to the practical necessity of obtaining temperature control by means of a liquid bath and to the desirable possibility of obtaining the data on both moduli from the same specimen of a given material. This led to the use of helical spring specimens. Two springs of the given material and of the same design were coupled together and (a) stressed in tension to obtain the temperature coefficient of the rigidity modulus and (6) Figure 1 . Two helical springs s x and s 2 , similar in construction and material, are attached to a base BB by means of the i W. G. Brombacher and E. R. Melton, N. A. C. A. Technical Report No. 358, 1930. Two micrometers (not shown in the figure) were used to measure tie vertical displacement (X in equation (7) 17.0 The helical springs wound from the larger wires had the folio whig approximate dimensions: Diameter of the coils, 3.7 cm (1.5 inches), length of unstressed spring 9 cm (3.6 inches) and number of coils,
11.
The dimensions of those made from the smaller wires were: [Vol. 10 Diameter of the coils, 2 cm (0.8 inch); length of unstressed springs; 9 cm (3.6 inches); and number of coils, 16. (7)). The medians of the curves in Hence if we draw two straight lines, one joining the two points of the arc corresponding to +50°and 0°C , and the other joining the points corresponding to 0°a nd -50°C , the slopes of dx these two lines will give the value of -^at the temperatures +25°a nd -25°C . On this basis the following values were derived from Table 3 were computed from the formula , 2Lr J a 6 in which/ is the maximum stress to which the specimen was subjected at its maximum extension, L is the force producing the maximum extension, and r and a are the radii of the coils and wire, respectively. These stresses are all within the proportional limit. The lines through the observed points are not straight and may be regarded as arcs of circle. Hence, if the slopes of the two straight lines, one joining points on the arc at 0°a nd 50°C , and the other joining the points at 0°a nd -50°C , are determined, we obtain, respectively, the quantity -£ at the temperatures 25°and -25°C .
The results of such determinations for the curves in Figure 10 The change in angular deflection as a function of the temperature is given in Figure 13 . Before obtaining these data the springs were given an average angular deflection of 42°and the differential drift noted which after a period of time became less than 0. 
